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for communication among communication devices in the
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communication performance among the communication
devices.
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to the field of communication technologies, and in particular, to a communication
method, apparatus, device, and storage medium.

BACKGROUND

[0002] In the related art, multiple communication groups may exist simultaneously in a certain area, and each com-
munication group includes multiple communication devices, for example, terminals. At present, the communication
between communication devices in a communication group is mainly realized by wire, but it has the problems of poor
flexibility and high cost. Therefore, how to realize communication between communication devices wirelessly is a com-
munication requirement in the communication system.

[0003] However, in a multi-communication group communication system, the multiple communication groups usually
use the same wireless transmission method for intra-group communication. If multiple communication groups are in the
same carrier, then when the communication devices in a certain communication group communicate with each other, it
may affect the communication between communication devices in other communication groups, and there is a problem
of interference between communication groups.

SUMMARY

[0004] Embodiments of the present application provide a communication method, apparatus, device, and storage
medium, which are used to solve the problem of mutual interference between communication groups.

[0005] In afirstaspect, the embodiment of the present application provides a communication method, which is applied
to a first communication device, and the method includes:

determining a first time-domain resource used by a first communication group where the first communication device
is located, where the first time-domain resource used by the first communication group is different from a second
time-domain resource used by a second communication group, and the first communication group and the second
communication group are any two of a plurality of communication groups coexisting in a target communication
system; and

communicating with other communication devices in the first communication group using the first time-domain
resource.

[0006] In a second aspect, the embodiment of the present application provides a communication apparatus, including:
a processing module and a transceiver module;

the processing module is configured to determine a first time-domain resource used by a first communication group
where a first communication device belongs, the first time-domain resource used by the first communication group
and a second time-domain resource used by a second communication group are different, the first communication
group and the second communication group are any two of a plurality of communication groups coexisting in a target
communication system; and

the transceiver module is configured to communicate with other communication devices in the first communication
group using the first time-domain resource.

[0007] Inathird aspect, the embodiment of the present application provides a communication apparatus, the apparatus
includes a processor, and the processor is used to call and run a computer program from a memory, so that a device
installed with the apparatus executes the communication method described in the first aspect.

[0008] In a fourth aspect, the embodiment of the present application provides a communication device, including: a
processor, a memory, and computer instructions stored on the memory and operable on the processor, and when the
computer instructions are executed by the processor, the method described in the first aspect is implemented.

[0009] In a fifth aspect, the embodiment of the present application provides a computer-readable storage medium,
wherein a computer program is stored in the computer-readable storage medium, and when the computer program is
executed by a processor, the method described in the first aspect is implemented.

[0010] In a sixth aspect, the embodiment of the present application provides a computer program product, including
computer instructions, and when the computer instructions are executed by a computer, the method described in the
first aspect is implemented.
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[0011] In a seventh aspect, the embodiment of the present application provides a computer program, and when the
computer program is executed by a computer, the method described in the first aspect is implemented.

[0012] In an eighth aspect, the embodiment of the present application provides a chip for running instructions, the chip
includes a memory, and a processor, wherein codes and data are stored in the memory, the memory is coupled to the
processor, and the processor runs the codes in the memory to enable the chip to execute the method described in the
first aspect above.

[0013] In a ninth aspect, the embodiment of the present application provides a communication system, including: at
least one communication device, wherein the communication device includes the communication apparatus described
in the second aspect above.

[0014] In the communication method, apparatus, device, and storage medium provided by the embodiments of the
present application, the first communication device determines the first time-domain resource used by the first commu-
nication group where it is located, and uses the first time-domain resource to communicate with other communication
devices in the first communication group. Since the first time-domain resource used by the first communication group
is different from the second time-domain resource used by the second communication group, and the first communication
group and the second communication group are any two among the multiple communication groups coexisting in the
target communication system, so the communication devices in multiple communication groups that coexist in the target
communication system can use different time-domain resources to communicate, effectively avoiding interference be-
tween communication groups and improving communication performance between communication devices.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1 is a schematic diagram of the architecture of V2X communication;

FIG. 2 is a system architecture diagram of sidelink communication within network coverage;

FIG. 3 is a system architecture diagram of sidelink communication with partial network coverage;

FIG. 4 is a system architecture diagram of the sidelink communication outside the network coverage;

FIG. 5 is another system architecture diagram of sidelink communication outside network coverage;

FIG. 6 is a schematic diagram of a unicast transmission mode between terminals;

FIG. 7 is a schematic diagram of a multicast transmission mode between terminals;

FIG. 8 is a schematic diagram of a broadcast transmission mode between terminals;

FIG. 9 is a schematic diagram of the first communication group and the second communication group performing
sidelink communication in an FDM manner;

FIG. 10 is a schematic flowchart of Embodiment 1 of the communication method provided by the embodiment of
the present application;

FIG. 11 is a schematic diagram of a frame structure in a short-distance communication system in a vehicle;

FIG. 12 is a diagram of the distribution of different superframes used between communication groups in the short-
distance wireless communication system;

FIG. 13 is a diagram of the distribution of different radio frames used between communication groups in the short-
distance wireless communication system;

FIG. 14 is a diagram of the distribution of different time-domain symbols used between communication groups in
the short-distance wireless communication system;

FIG. 15 is a diagram of the distribution of the superframe resources used by the first communication group and the
second communication group;

FIG. 16 is a schematic diagram of the distribution of radio frame resources used by the first communication group
and the second communication group in each superframe in FIG. 15;

FIG. 17 is a schematic structural diagram of Embodiment 1 of a communication apparatusprovided by the present
application;

FIG. 18 is a schematic structural diagram of Embodiment 2 of a communication apparatusprovided by the present
application;

FIG. 19is a structural diagram of a communication device provided by an embodiment of the present application; and
FIG. 20 is a schematic structural diagram of a communication system provided by an embodiment of the present
application.

DETAILED DESCRIPTION

[0016] Inordertomake the purposes, technical solutions and advantages of the embodiments of the present application
clearer, the technical solutions in the embodiments of the present application will be clearly and completely described
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below in conjunction with the drawings in the embodiments of the present application. Obviously, the described embod-
iments are a part of the embodiments of this application, rather than all embodiments. Based on the embodiments in
this application, all other embodiments obtained by persons of ordinary skill in the art without making creative efforts
belong to the scope of protection of this application.

[0017] The terms "first", "second" and the like in the description, claims, and above-mentioned drawings of the em-
bodiments of the present application are used to distinguish similar objects, and are not necessarily used to describe a
specific sequence or sequence. It is to be understood that the data so used are interchangeable under appropriate
circumstances such that the embodiments of the application described herein can be practiced in sequences other than
those illustrated or described herein. Furthermore, the terms "comprising" and "having", as well as any variations thereof,
are intended to cover a non-exclusive inclusion, for example, a process, method, system, product or device comprising
a sequence of steps or elements is not necessarily limited to the expressly listed, and instead, may include other steps
or elements not explicitly listed or inherent to the process, method, product or apparatus.

[0018] With the development of network technology and intelligent vehicle technology, the Internet of Vehicles has
attracted more and more attention. Device-to-device communication is a sidelink transmission technology based on
D2D. It is different from the way communication data is received or sent through the base station in the traditional LTE
system (cellular system). The Internet of Vehicles system adopts the method of terminal-to-device direct communication,
with higher spectral efficiency and lower transmission delay.

[0019] In the third-generation partnership project (3rd generation partnership project, 3GPP), D2D is classified into
different stages for research, as follows.

[0020] Proximity based services (ProSe): It is mainly used to improve spectrum utilization and reduce base station
load. Specifically, the terminal communicates directly through the spectrum resources allocated by the base station,
thereby improving the utilization of wireless spectrum resources. After the adjacent service between terminals is suc-
cessfully established, device-to-device communication can be performed, and the load on the base station is reduced.
It is mainly aimed at public security services.

[0021] Vehicle-to-everything (V2X): The vehicle-to-everything communication system has been studied, and itis mainly
oriented to relatively high-speed mobile vehicle-to-vehicle and vehicle-to-human communication services.

[0022] Wearable device (FeD2D): It is mainly used in scenarios where wearable devices access the network through
mobile terminals, and it is mainly oriented to scenarios with low mobile speed and low power access.

[0023] Hereinafter, the schematic diagram of the V2X communication architecture is briefly introduced.

[0024] At present, in the Internet of Vehicles system, the Internet of Vehicles terminal realizes the interaction of
intelligent information between vehicles and X (vehicles, people, traffic roadside infrastructure and networks) through
vehicle-to-everything (V2X) wireless communication technology. The interaction modes of V2X communication include:
between vehicles and vehicles (vehicle to vehicle, V2V), between vehicles and roadside infrastructure (vehicle to infra-
structure, V2I), between vehicles and pedestrians (vehicle to pedestrian, V2P), between vehicles and the network (vehicle
to network, V2N). Exemplarily, the roadside infrastructure may be a roadside unit (RSU).

[0025] FIG.1isaschematic diagram of the architecture of V2X communication. As showninFIG. 1, V2X communication
includes V2V communication, V2P communication, V2| communication, and V2N communication. During V2X commu-
nication, V2X services are transmitted through sidelinks or Uu ports.

[0026] In practical applications, V2X realizes typical application scenarios such as information services, traffic safety,
and traffic efficiency by means of all-round connections and efficient information interaction with people, vehicles, roads,
and cloud platforms. The Internet of Vehicles terminal can obtain various information services through V2| and V2N
communication, including traffic light information, nearby vehicle information, vehicle navigation, emergency rescue,
infotainment services, etc. Through V2V and V2P communication, the speed, location, driving situation and pedestrian
activities of surrounding vehicles can be obtained in real time, and the collision warning function can be realized through
intelligent algorithms to avoid traffic accidents. Through V2| communication, functions such as vehicle speed guiding
can be realized to improve traffic efficiency.

[0027] Optionally, sidelink communication is different under different network coverage environments. Specifically, in
the sidelink communication, according to the network coverage of the communicating terminal, it can be classified into
sidelink communication with network coverage, sidelink communication with partial network coverage, and sidelink
communication without network coverage.

[0028] As an example, FIG. 2 is a system architecture diagram of sidelink communication within network coverage.
As shown in FIG. 2, in sidelink communication within network coverage, all terminals performing sidelink communication
(for example, the first terminal device and the second terminal device in FIG. 2) are covered by the same network device
(base station). Therefore, these terminals can all receive configuration instructions sent by the network device, and
perform sidelink communication based on the same sidelink configuration information.

[0029] As another example, FIG. 3 is a system architecture diagram of sidelink communication with partial network
coverage. As shown in FIG. 3, in the case of sidelink communication with partial network coverage, only some terminals
performing sidelink communication are located within the coverage of network device (base stations), and these terminals
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can receive configuration signaling sent by network device, and perform sidelink communication according to the con-
figuration signaling.

[0030] It can be understood that, in this example, terminals located outside the network coverage cannot receive
configuration signaling from the base station. At this time, terminals outside the network coverage will determine the
sidelink configuration information according to pre-configuration information and the information carried by the physical
sidelink broadcast channel (PSBCH) received from the terminal in the network coverage, and then performs sidelink
communication based on the sidelink configuration information.

[0031] For example, in the system shown in FIG. 3, the first terminal device is located within the coverage of the
network device, and the second terminal device is located outside the coverage of the network. Therefore, the first
terminal device can perform sidelink communicate with the second terminal device based on the configuration signaling
received from the base station, while the second terminal device will determine the sidelink configuration information
according to the pre-configuration information and the information carried by the PSBCH received from the first terminal,
and then performs the sidelink communicate with the first terminal device.

[0032] As yet another example, FIG. 4 is a system architecture diagram of sidelink communication outside network
coverage. As shown in FIG. 4, in the sidelink communication without network coverage, all terminals (the first terminal
device and the second terminal device) performing sidelink communication are located outside the network coverage,
and atthis time, all terminals (the first terminal device and the second terminal device) determine the sidelink configuration
information according to the pre-configuration information, and then perform sidelink communication based on the sidelink
configuration information.

[0033] Asyetanother example, FIG. 5is another system architecture diagram of sidelink communication out of network
coverage. As shown in FIG. 5, for sidelink communication with a central control node, that is, multiple terminal devices
form a communication group, and there is a central control node in the communication group, which can also be called
a cluster header terminal (cluster header, CH), and wherein the central control node has one of the following functions:
responsible for the establishment of communication groups; joining and leaving of group members; performing resource
coordination, allocating sidelink transmission resources for other terminals, receiving sidelink feedback information from
other terminals; communicating with other communication groups for resource coordination, and other functions.
[0034] Exemplarily, in FIG. 5, the first terminal device, the second terminal device, and the third terminal device form
a communication group, and the first terminal device is the cluster header of the communication group, that is, the central
control node. The first terminal device may allocate resources to the second terminal device and the third terminal device
respectively, so that the second terminal device and the third terminal device can perform sidelink communication.
[0035] Optionally, in the above systems shown in FIGS. 2 to 5, the first terminal device and the second terminal device
are terminal devices capable of V2X communication, and are used to perform V2X communication. The first terminal
device and the second terminal device performs the V2X communication through the wireless communication interface,
and the first terminal device and the network device, or the second terminal device and the network device communicate
through the wireless communication interface. For the sake of clarity, the wireless communication interface between the
first terminal device and the second terminal device is referred to as a first air interface, and the first air interface is, for
example, sidelink, the wireless communication interface between the first terminal device and the network device or
between the second terminal device and the network devices is referred to a second air interface, and the second air
interface is, for example, a Uu interface.

[0036] Optionally, the Internet of Vehicles system adopts a terminal-to-terminal direct communication method. Spe-
cifically, in a scenario with network coverage, 3GPP defines two transmission modes: the first mode and the second mode.
[0037] The first mode: the transmission resource of the terminal device is allocated by the network device (base
station), and the terminal device sends data on the sidelink according to the resources allocated by the network device;
the network device can allocate resources for a single transmission to the terminal device, and resources for semi-static
transmission may also be allocated to the terminal device, which will not be specified here. In the system shown in FIG.
2 above, both the first terminal device and the second terminal device are located within the coverage of the network,
and the network device allocates transmission resources for sidelink transmission to each terminal device.

[0038] The second mode: the terminal device selects a resource from the resource pool for data transmission. In the
system shown in FIG. 3 above, the first terminal device and the second terminal device can select transmission resources
in the resource pool by listening, or select transmission resources in the resource pool by random selection. Regarding
the manner in which the first terminal device and the second terminal device select transmission resources, it may be
determined according to actual conditions, and details will not be described here.

[0039] Itis worth noting that, in a scenario without network coverage, the terminal device uses the above-mentioned
second mode for transmission, and at this time, the resource pool is obtained through pre-configuration. The specific
transmission mode is the same as the above-mentioned second mode, and will not be repeated here.

[0040] Withthe continuous developmentoftechnology, anew radio (NR) communication systemis currently introduced,
and V2Xin the NR system is referred to as NR-V2X. In the NR-V2X system, it is expected to support automatic driving.
Therefore, higher requirements are put forward for data interaction between vehicle terminals, such as higher throughput,
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lower delay, higher reliability, larger coverage, more flexible resource allocation, and more.

[0041] Optionally, LTE-V2X supports a broadcast transmission mode, and NR-V2X can support not only a broadcast
transmission mode, but also a unicast and multicast transmission mode.

[0042] Exemplarily, FIG. 6 is a schematic diagram of a unicast transmission manner between terminals. For the unicast
transmission mode, each sending terminal corresponds to only one receiving terminal. As shown in FIG. 6, unicast
transmission is performed between the first terminal device and the second terminal device.

[0043] Optionally, FIG. 7 is a schematic diagram of a multicast transmission manner between terminals. For the
multicast transmission mode, each sender terminal may correspond to all terminals in a communication group or all
terminals within a certain transmission distance. As shown in FIG. 7, the first terminal device, the second terminal device,
the third terminal device, and the fourth terminal device form a communication group. Wherein, when the first terminal
device sends data as the sending terminal, the other terminal devices (the second terminal device, the third terminal
device, and the fourth terminal device) in the communication group are all receiving terminal devices.

[0044] Optionally, FIG. 8 is a schematic diagram of a broadcast transmission manner between terminals. For the
broadcast transmission mode, the receiving terminal corresponding to each transmitting terminal may be any terminal
around the transmitting terminal. As shown in FIG. 8, if the first terminal device is the sending terminal, other terminals
around the first terminal device (second terminal device, third terminal device, fourth terminal device, fifth terminal device,
sixth terminal device) can be used as the receiving terminal.

[0045] Optionally, before introducing specific embodiments of the present application, the applicable scenarios of the
present application are introduced first.

Scenario 1: Internet of Vehicles System

[0046] Multiple vehicles form a communication group; the cluster header communication device allocates transmission
resources for the communication devices in the group. When there are multiple communication groups in the system,
resource coordination between multiple communication groups needs to be considered.

Scenario 2: In-vehicle communication scenario

[0047] In-vehicle short-distance communication system is mainly used for communication between in-vehicle com-
munication equipment, such as: central controller, audio, microphone, speaker, camera, rearview mirror, driving recorder,
360-degree surround view, door lock, seats, air conditioners, lighting, etc. At present, in the vehicles, the communication
between communication devices is usually carried out by wired manner. However, considering factors such as cost
reduction, weight reduction, and scalability, it is expected that the existing wired communication will be replaced by
wireless communication, to realize the communication between in-vehicle communication devices.

[0048] The communication devices in the vehicle can be classified into different communication groups or form different
domains. There is a central control node in each communication group, and each central control node can control other
communication devices in the communication group, such as allocating transmission resources for other communication
devices, performing data transmission with other communication devices in the group, etc.

[0049] Multiple communication groups or multiple communication domains can co-exist in the vehicle, and these
communication groups usually use the same wireless transmission method. For example, the telematics BOX (T-box)
in the vehicle can form a communication group with the microphone and audio in the car; the body controller forms a
communication group with the windows, doors, lights, seats, etc.; the central controller in the vehicle forms a commu-
nication group with microphones, speakers, rearview mirrors, etc.; the passive entry passive start (PEPS) forms a
communication group with door locks and keys.

[0050] In practical applications, the communication devices in a vehicle will form multiple communication groups, and
the wireless transmission resources will be shared between multiple communication groups. For example, multiple
communication groups use the same carrier for data transmission. Therefore, resource coordination and interference
avoidance should be considered between multiple communication groups.

Scenario 3: Family or Indoor scenario

[0051] In a smart home scenario, family or indoor communication devices have communication functions, and a
communication group can be formed between the communication devices in the home. This communication group
usually has a central control node or a cluster header communication device, such as a smart phone, a smart TV, and
a consumer premise equipment (CPE); the communication devices in the same family constitute a communication group,
and different families have different communication groups, and it is required to consider the resource coordination and
interference avoidance between the communication group of one family and the communication group of another family
(such as the neighbor).
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Scenario 4: Wearable Scenario

[0052] With the rapid development of sensor and material technology, all kinds of wearable devices emerge in an
endless stream, such as smart glasses, smart watches, etc., and can have communication functions between wearable
devices, between wearable devices and mobile phones and other terminals. Usually, other communication devices such
as wearable devices and terminals located in the same area can form a communication group, and the communication
group can have a central control node or a cluster header communication device, such as a mobile phone. Since different
types of wearable devices can form different communication groups, a communication group composed of one type of
wearable devices also needs to consider resource coordination and interference avoidance between communication
groups composed of other types of wearable devices.

[0053] It can be understood that the embodiment of the present application does not limit the above application
scenarios, and may also include other scenarios according to actual requirements, which will not be specified here.
Optionally, the technical solution of the present application is mainly explained below by taking an in-vehicle short-
distance communication system corresponding to an in-vehicle communication scenario as an example.

[0054] From the above analysis, it can be known that in a system with multiple communication groups, multiple com-
munication groups usually use the same wireless transmission method for intra-group communication. If multiple com-
munication groups are in the same carrier, at this time when the communication devices in a certain communication
group communicate with each other, it may affect the communication between communication devices in other commu-
nication groups, and there is a problem of interference between communication groups. Therefore, how to coordinate
the transmission resources between multiple communication groups and avoid interference between communication
groups is a problem to be solved in the application embodiment.

[0055] In view of the above problems, the conception process of the technical solution of the present application
includes: in practical applications, since resource multiplexing between communication groups usually includes time-
division multiplexing (TDM) and frequency division multiplexing (FDM) way. In practical application, the inventor found
that if the FDM method is adopted, and there is no scheduling coordination between the two communication groups,
there will be problems such as in-band emission (IBE) and near-far effect, or the like, resulting in strong interference
between communication groups. While adopting the TDM mode, there will be no interference between communication
groups.

[0056] Exemplarily, FIG. 9 is a schematic diagram of sidelink communication between the first communication group
and the second communication group using FDM. As shown in FIG. 9, Tx1 and Rx1 belong to the first communication
group, and Tx 2 and Rx 2 belong to the second communication group. In the first communication group, Tx1 sends data
to Rx1, and in the second communication group, Tx2 sends data to Rx2.

[0057] As an example, if the FDM resource multiplexing method is adopted between the first communication group
and the second communication group, that is, Tx1 and Tx2 use different frequency domain resources to send data at
the same time, although the energy of the signal transmitted by Tx2 and leaked to the frequency domain of Tx1 has an
attenuation of more than ten decibels (dB), but because Tx2 is closer to Rx1 than Tx1, the path loss is smaller. Therefore,
when Rx1 receives the signal of Tx1, it will be strongly affected by the in-band emission of Tx2, thus reducing the
receiving performance of Rx1.

[0058] As another example, if the TDM resource multiplexing method is adopted between the first communication
group and the second communication group, Tx1 and Tx2 send data at different times, therefore, when Rx1 or Rx2
receives data, there will be no interference between communication groups, and does not have the problem of near-far
effect, which can better overcome the interference between communication groups.

[0059] Correspondingly, based on the above technical concept, the embodiment of the present application provides
a communication method. In a target communication system with multiple communication groups, when a first commu-
nication device needs to communicate with other communication devices, firstly the first time-domain resource used by
the first communication group where the first communication group is located is determined, wherein the first time-
domain resource used by the first communication group is different from the second time-domain resource used by the
second communication group, and the first communication group and the second communication group are any two of
multiple communication groups coexisting in the target communication system, and secondly, the first time-domain
resource is used to communicate with other communication devices in the first communication group. In this technical
solution, the transmission resources between multiple communication groups coexisting in the target communication
system adopt TDM multiplexing mode, and it is ensured that different communication groups use different time-domain
resources, which can effectively avoid interference and improve communication performance between the communica-
tion devices.

[0060] It can be understood that the communication method provided by the embodiment of the present application
can be used in the third generation mobile communication (3rd generation mobile communication, 3G), the long term
evolution (LTE) system, the fourth generation mobile communication (4th generation mobile communication, 4G) system,
advanced long term evolution (LTE-A), the third generation partnership project (3rd generation partnership project,
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3GPP) related cellular system, the fifth generation mobile communication (the 5th generation mobile communication,
5G) system and the subsequent evolution of the communication system, and can also be used in the Internet of Vehicles
system or any other D2D system. The embodiment of the present application does not limit the specific implementation
form of the communication system.

[0061] The network device involved in this embodiment of the application may be an ordinary base station (such as
NodeB or eNB or gNB), a new radio controller (NR controller), a centralized network element (centralized unit), a new
radio base station, Radio remote module, micro base station, relay, distributed unit, reception point (transmission re-
ception point, TRP), transmission point (TP) or any other equipment, but the embodiments of this application are not
limited to this.

[0062] The communication device involved in the embodiment of the present application, such as the above-mentioned
first terminal device or second terminal device, is a communication device capable of V2X communication, and is a
device that provides voice and/or data connectivity to users, for example, handheld devices, in-vehicle devices, and
roadside units that have wireless connection functions. Common communication devices include: mobile phones, tablet
computers, laptop computers, PDAs, mobile internet devices (MID), wearable devices such as smart watches, smart
bracelets, and pedometers.

[0063] Hereinafter, the technical solution of the present application will be described in detail through specific embod-
iments. It should be noted that the following specific embodiments may be combined with each other, and the same or
similar concepts or processes may not be repeated in some embodiments.

[0064] FIG. 10 is a schematic flowchart of Embodiment 1 of the communication method provided by the embodiment
of the present application. This method can be applied to any communication device in a certain communication group,
for example, in the embodiment of this application, it is referred to as the first communication device, and the target
communication system where the communication group is located includes multiple coexisting communication groups.
As shown in FIG. 10, the method may include the following steps:

[0065] S101, determining a first time-domain resource used by a first communication group where the first communi-
cation device is located, wherein the first time-domain resource used by the first communication group is different from
a second time-domain resource used by a second communication group, and the first communication group and the
second communication group are any two of a plurality of communication groups coexisting in the target communication
system.

[0066] Inthe embodiment of this application, the target communication system is a system based on D2D communi-
cation technology. Specifically, it can be any one of the short-distance communication systems formed of various devices
such as an Internet of Vehicles system, a short-distance communication system in the vehicle, and an NG system in
5G communication technology. The embodiment of the present application does not limit the specific form of expression
of the target communication system, it can be determined according to the scene, and will not be repeated here.
[0067] In sidelink communication, if the first communication device needs to communicate with other communication
devices, and the target communication system where the first communication device is located includes multiple coexist
communication groups, at this time, between any two communication groups, time-division multiplexing can be used for
resource allocation. That is, different time-domain resources are used between any two communication groups.
[0068] Exemplarily, in the embodiment of this application, the communication group where the first communication
device is located is referred to as the first communication group, and any one of the multiple communication groups
coexisting in the target communication system except this communication group is referred to as the second communi-
cation group. The time-domain resources used by the first communication group are referred to as the first time-domain
resources, and the time-domain resources used by the second communication group are referred to as the second time-
domain resources. It can be understood that "first" and "second" in this embodiment of the present application are only
used to distinguish different communication groups or different time-domain resources, and are not limited to specific
communication groups or specific time-domain resources.

[0069] Optionally, in practical applications, the first communication device may firstly determine the first communication
group where it is located according to the communication group identifier, and then determine the time-domain resources
used by the first communication group. Optionally, the time-domain resources respectively used by the first communi-
cation group and the second communication group may be pre-configured, or may be determined by the first commu-
nication device according to configuration instructions sent by other devices, which is not limited in this embodiment.
[0070] S102, communicating with other communication devices in the first communication group using the first time-
domain resource.

[0071] In the embodiment of the present application, when the first communication device determines the first time-
domain resource used by the first communication group it belongs to, it can communicate with other communication
devices in the first communication group based on the first time-domain resource. Since different communication groups
use different time-domain resources, and the communication devices in each communication group communicate with
each other using the time-domain resources corresponding to the communication group they belong to, the communi-
cation devices in different communication groups communicate at differenttimes, thus effectively avoiding the interference
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problem between communication groups.

[0072] It can be understood that when the first communication device determines the first time-domain resource used
by the communication group it belongs to, it can also determine the first frequency domain resource used by it to
communicate with other communication devices, and then use the time-frequency domain resources corresponding to
the first time-domain resource and the first frequency domain to communicate. The embodiment of the present application
does not limit the manner of determining the first frequency domain resource, which may be determined according to
the actual situation, and will not be specified here.

[0073] In the communication method provided by the embodiment of the present application, the first communication
device determines the first time-domain resource used by the first communication group it belongs to, and uses the first
time-domain resource to communicate with other communication devices in the first communication group. Since the
first time-domain resource used by the first communication group is different from the second time-domain resource
used by the second communication group, and the first communication group and the second communication group are
any two among the multiple communication groups coexisting in the target communication system, the communication
devices in multiple communication groups that coexist in the target communication system can use different time-domain
resources to communicate, thus effectively avoiding interference between communication groups and improving com-
munication performance between communication devices.

[0074] Exemplarily, in an embodiment of the present application, the time-domain resources used by each communi-
cation group include at least one of the following: a superframe, a radio frame, and a time-domain symbol. At this time,
the first time-domain resource used by the first communication group being different from the second time-domain
resource used by the second communication group, including:

the first communication group is different from the second communication group in at least one of superframe, radio
frame, and time-domain symbol.

[0075] In this embodiment, the target communication system is a short-distance wireless communication system, for
example, an in-vehicle short-distance communication system, a family or an indoor short-distance communication sys-
tem. At this time, the frame structure of the time-domain resource may include hierarchies such as superframes, radio
frames, and time-domain symbols. The time-domain resources used by each communication group are explained below
by taking the short-distance communication system in a vehicle as an example.

[0076] In the in-vehicle short-distance communication system, the subcarrier spacing is 480kHz, and the duration of
a radio frame is 20.833us, including 10 orthogonal frequency division multiplexing (OFDM) symbols, of which 2 OFDM
symbols belong to a guard period (GP), which is not used for data transmission, and the remaining 8 OFDM symbols
are effective symbols, which can be used for data transmission. The duration of 48 radio frames is 1 ms, corresponding
to a superframe. That is, in the in-vehicle short-distance communication system, a superframe includes 48 radio frames,
totaling 1 ms; each radio frame includes 10 OFDM symbols.

[0077] Optionally, FIG. 11 is a schematic diagram of a frame structure in an in-vehicle short-distance communication
system. As shown in FIG. 11, in the in-vehicle short-distance communication system, each superframe includes 48 radio
frames, and each radio frame includes 10 OFDM symbols, which can be classified into C link symbols, T Link symbols
and guard periods. Among them, the C link is the link where the central control node or the cluster header communication
device in the communication group sends data to other communication devices in the group, and the C link symbol is
the symbol used for the central control node or the cluster header communication device in the communication group
to send data to other communication devices in the group; T link is the link for other communication devices in the group
to send data to the central control node or the cluster header communication device, and the T link symbol is the symbol
used for other communication devices in the group to send data to the central control node or the cluster header
communication device. The C link symbol is located at the beginning of the radio frame, the T link symbol is located at
the end of the radio frame, and the GP is located between the C link symbol and the T link symbol, and the last symbol
of the radio frame is usually used for receiving-transmitting conversion (or transmitting-receiving conversion).

[0078] Optionally, FIG. 11 shows 1 superframe (superframe 0), 2 radio frames (radio frame 0 and radio frame 1), and
each radio frame includes 10 symbols. It can be seen from FIG. 11 that there may be different numbers of C-link symbols
(or T-link symbols) in different radio frames, which is not limited in this embodiment of the present application.

[0079] In practical applications, the duration of OFDM symbols corresponding to GP is usually shorter than the duration
of OFDM symbols corresponding to C-link symbols and T-link symbols. The embodiment of the present application does
not limit the specific relationship between the duration of the OFDM symbol corresponding to the GP and the duration
of the OFDM symbol corresponding to the C-link symbol and the T-link symbol, which will not be specified here.
[0080] As an example, in practical applications, if the data or services transmitted by multiple communication groups
are not highly demanding on delay, superframe-level TDM resource multiplexing can be performed between multiple
communication groups, that is, different communication groups use transmission resources within different superframes.
[0081] Optionally, FIG. 12 is a schematic diagram of distribution of different superframes used between communication
groups in the short-distance wireless communication system. As shown in FIG. 12, different communication groups may
use different superframes for data transmission. Exemplarily, the superframe resources used by the first communication
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group may include superframe 0, superframe 2, superframe 4, and superframe 6, and the superframe resources used
by the second communication group include superframe 1, superframe 3, superframe 5 and superframe 7, so that TDM
resource multiplexing at the superframe level is realized between communication groups.

[0082] In this example, since the time-domain resources used by the first communication group and the second
communication group are different, no interference will occur between the data transmission of the communication
devices in the first communication group and the data transmission of the communication devices in the second com-
munication group.

[0083] As another example, in the in-vehicle short-distance communication system, multiple communication groups
coexisting in the target communication system may also perform resource multiplexing in aradio frame-level TDM manner.
[0084] Specifically, the duration of one radio frame is 20.833us, and in normal cyclic prefix (CP), one radio frame
includes 10 OFDM symbols (among them, 8 effective OFDM symbols and 2 guard period symbols); in the extended CP
is, one radio frame includes 9 OFDM symbols (including 7 effective OFDM symbols and 2 guard period symbols).
Therefore, if multiple communication groups perform resource multiplexing through radio frame-level TDM, since one
radio frame is only 20.833us, the transmission delay of each communication group can be effectively reduced.

[0085] Exemplarily, FIG. 13 is a schematic diagram of the distribution of different radio frames used between commu-
nication groups in the short-distance wireless communication system. As shown in FIG. 13, a superframe includes 48
radio frames, and the target communication system includes 3 communication groups, which are the first communication
group, the second communication group, and the third communication group. These 3 communication groups use
different radio frames in superframe 0 to perform TDM resource multiplexing, as shown in FIG. 13 for details.

[0086] As another example, in the in-vehicle short-distance communication system, multiple communication groups
coexisting in the target communication system may also perform resource multiplexing in a time-domain symbol-level
TDM manner. Specifically, one radio frame may include multiple time-domain symbols, and different communication
groups may use different time-domain symbols, so as to implement TDM resource multiplexing among communication
groups.

[0087] In this example, for example, for a noise reduction system, each noise reduction device needs to send data
once in a radio frame. At this time, the above-mentioned TDM multiplexing method at the superframe and radio frame
level cannot meet the requirements. Therefore, the symbol-level TDM multiplexing is introduced.

[0088] Exemplarily, FIG. 14 is a schematic diagram of distribution of different time-domain symbols used between
communication groups in a short-distance wireless communication system. As shown in FIG. 14, 1 radio frame includes
10 symbols, among which, 4 C-link symbols, 4 T-link symbols and guard periods respectively set between C-link symbols
and T-link symbols (2 symbols). Optionally, in radio frame 0, the first communication group uses 2 C link symbols and
2 T link symbols, and the second communication group uses 2 C link symbols and 2 T link symbols; and in radio frame
1, the first communication group uses 2 C-link symbols and 2 T-link symbols, the second communication group uses 1
C-link symbol and 1 T-link symbol, and the remaining 1 C-link symbol and 1 T-link symbol can be used by other com-
munication groups (such as the third communication group), as shown in FIG. 14 for details.

[0089] According to the above analysis, in a short-distance wireless communication system, resource multiplexing
between multiple communication groups using TDM may specifically include resource multiplexing at the superframe
level, radio frame level, and symbol level. Through resource multiplexing in different dimensions, interference between
communication groups can be effectively avoided, and transmission performance between communication devices is
improved.

[0090] Exemplarily, in another embodiment of the present application, the time-domain resources used by each com-
munication group include at least one of the following: radio frames, subframes, time slots, and time-domain symbols.
At this time, the first time-domain resource used by the first communication group being different from the second time-
domain resource used by the second communication group, including:

[0091] atleast one of radio frames, subframes, time slots, and time-domain symbols used by the first communication
group and the second communication group is different.

[0092] In this embodiment, the target communication system is a new radio wireless communication system, that is,
a 3GPP NR system. At this time, the frame structure of time-domain resources may include levels such as radio frames,
subframes, time slots, and time-domain symbols. The composition of the frame structure in the 3GPP NR system is
briefly introduced as follows.

[0093] In the 3GPP NR system, one radio frame is 10ms, including 10 subframes, and the length of each subframe
is 1ms. Each radio frame includes 10*21 time slots, wherein p represents a subcarrier spacing configuration parameter,
which is used to determine the size of the subcarrier spacing. The number of symbols included in each subframe is
equal to the number of slots included in each subframe multiplied by the number of symbols included in each slot.
[0094] It can be understood that in the NR system, the subframe length is fixed at 1 ms, and the number of symbols
included in each subframe and the length of each symbol are variable. Since the subcarrier spacing is variable, the
length of each symbol is reduced as the subcarrier spacing increases. The subframe length is fixed at 1 ms, and thus
the number of symbols included in a subframe is increased as the subcarrier spacing increases.
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[0095] Optionally, Table 1 is a correspondence table between subcarrier spacing configuration parameters and sub-
carrier spacing. As shown in Table 1, when p is equal to 0, the subcarrier interval is 15kHz. At this time, each radio
frame includes 10 time slots, and the length of a time slot is 1 ms. When w is equal to 1, the subcarrier interval is 30kHz,
at this time, the length of a time slot is 0.5ms, and so on. That is, in the NR system, the length of the time slot depends
on the size of the subcarrier spacing, and the duration of the time slot is reduced as the subcarrier spacing increases.

Table 1 Correspondence between subcarrier spacing configuration parameters and subcarrier

spacing
" Af= 2~ 15 [kHz]
0 15
1 30
2 60
3 120
4 240

[0096] Referring to Table 1, in the NR system, according to the value of ., there are five optional subcarrier intervals,
namely 15k Hz, 30k Hz, 60k Hz, 120k Hz, and 240k Hz.

[0097] Based on the frame structure of the NR system introduced above, if the data or services transmitted by multiple
communication groups do not have high requirements for delay, multiple communication groups can perform resource
multiplexing at the radio frame level, that is, different communication groups use transmission resources within different
radio frames.

[0098] Similarly, referring to the above-mentioned short-distance wireless communication system, multiple communi-
cation groups can use the multiplexing method of super frame - radio frame - time-domain symbols. In the NR system,
multiple communication groups can also use the multiplexing method of radio frame - subframe -slot- time-domain
symbol. Regarding the NR system, the implementation of the multiplexing method based on the radio frame - subframe
-slot- time-domain symbol is similar to the multiplexing method using the superframe - radio frame - time-domain symbol,
and will not be repeated here.

[0099] The time-domain resource multiplexing mode among multiple communication groups is introduced above, and
the resource configuration of the time-domain resource multiplexing mode is introduced below.

[0100] Optionally, in an embodiment of the present application, the above S101 (determining the first time-domain
resource used by the first communication group where the first communication device belongs) may be implemented
through the following steps:

determining the first time-domain resources used by the first communication group where the first communication device
belongs according to pre-configured information.

[0101] Optionally, the pre-configuration information is, for example, a protocol specification, or is pre-stored in the first
communication device.

[0102] The pre-configured information includes: a mapping relationship between communication groups and time-
domain resources.

[0103] Optionally, the mapping relationship between the communication groups and the time-domain resources is
determined based on at least one of the following information: the number of communication devices included in the
communication group, and the data characteristics of the services to be transmitted in the communication group.
[0104] Exemplarily, for the short-distance communication system, TDM resource multiplexing at a superframe level,
a radio frame level, or a symbol level can be implemented by means of system pre-configured information.

[0105] Specifically, for the short-distance communication system in the vehicle, several communication groups in the
vehicle can usually be known in advance, for example, it can be determined whether the vehicle includes a wireless
ignition system, a cockpit control system, a noise reduction system, etc., and the number of communication devices in
various systems can be known, as well as some characteristics of service data transmitted in each communication group,
such as data packet size, sending frequency, QoS attributes, etc. Therefore, before the vehicle leaves the factory, based
on the number of communication devices included in each communication group and/or the data characteristics of the
services to be transmitted in the communication group, etc., the mapping relationship between each communication
group and the used time-domain resources is pre-configured, that is, different superframe resources, radio frame re-
sources, or time-domain symbol resources are allocated for each communication group by the pre-configuration method,
so that different communication groups multiplex transmission resources at different times.

[0106] Inthe embodiment of the present application, when the first communication device has communication needs,
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it can firstly determine the first communication group it is in, then obtain the pre-configuration information in the system,
and then determine the first time-domain resource used by the first communication group according to the mapping
relationship between the communication groups and the time-domain resources included in the pre-configuration infor-
mation.

[0107] Optionally, in another embodiment of the present application, the above S 101 (determining the firsttime -domain
resource used by the first communication group where the first communication device belongs) may be implemented
through the following steps:

[0108] The first time-domain resource used by the first communication group is obtained from a resource coordinating
node, wherein the resource coordinating node is a node capable of resource allocation in the target communication
system.

[0109] In practical applications, a node with resource allocation capability can be pre-configured as a resource coor-
dination node in the target communication system. In this way, when the first communication device needs to determine
to communicate in the first communication group, it can send a resource allocation request to the resource coordination
node, and based on the time domain resource allocated by the resource coordination node, the first time domain resource
used by the first communication group is determined.

[0110] It should be understood that the resource coordinating node may be a node independent of the multiple com-
munication groups included in the target communication system, for example, the master controller of a vehicle, or may
be a cluster header communication device or a central control node in a certain communication group. Here, the specific
implementation of the resource coordination node is not limited.

[0111] As an example, if there are multiple communication groups in the in-vehicle short-distance communication
system, and there may be no information interaction between these communication groups, at this time, a resource
coordination resource can be determined in the target resource according to the actual scenario, to allocate transmission
resources for each communication group.

[0112] As another example, the resource coordinating node is a central control node in a target communication group
that satisfies a preset condition in the target communication system.

[0113] Optionally, for the target communication system, a target communication group may be determined from a
plurality of coexisting communication groups included in the target communication system based on preset preconditions,
and then the resource coordination node may be determined in the target communication group. Optionally, the preset
conditions may include, but are not limited to, continuous working status, the type of data to be transmitted (such as
noise reduction service data), etc., which will not be repeated here.

[0114] Forthein-vehicle short-distance communication system, although there may be multiple communication groups
in the vehicle, not all communication groups have data transmission all the time. For example, the wireless ignition
systems, cockpit control systems, etc., only operate under specific conditions, while the noise reduction system will
always be in operation as long as the vehicle is ignited. Therefore, the noise reduction system can be used as a basic
communication group or communication subsystem, referred to as the target communication group, and then the cluster
header communication device or central control node of the target communication group is determined as a resource
coordination node, to allocate transmission resources for other communication groups.

[0115] Similarly, in this embodiment, the first time-domain resource used by the first communication group obtained
from the resource coordinating node may be any one of superframe resource, radio frame resource, and symbol resource,
and details are not repeated here.

[0116] In addition, in the embodiment of the present application, the obtaining the first time-domain resource used by
the first communication group from the resource coordinating node can be achieved in the following manner:
determining the first ime-domain resource used by the first communication group according to the resource configuration
signaling sent by the resource coordinating node.

[0117] Optionally, in the embodiment of the present application, after the resource coordinating node configures time-
domain resources for each communication group, it will send it to each communication device in the communication
group through resource configuration signaling under certain conditions. Therefore, the first communication device can
determine the first time-domain resource used by the first communication group according to the resource configuration
signaling received from the resource coordination node.

[0118] From the above analysis, it can be seen that time-division resource multiplexing can be realized between
different communication groups through pre-configuration or resource coordinating node configuration, and different
available time-domain resources are configured for each communication group, effectively avoiding the transmission
interference between communication groups.

[0119] Exemplarily, the resource coordination node may send the resource configuration signaling to each communi-
cation group according to any one of system information (for example, master information block (MIB), system information
block (SIB)), or radio resource control (RRC), to allocate transmission resources for multiple communication groups.
[0120] Exemplarily, the resource configuration signaling includes at least one of the following: a bitmap, a starting
position of the first time-domain resource, a length of the first time-domain resource, and a first index.
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[0121] The bitmap is used to indicate the first time-domain resource used by the first communication group; the bit
length in the bitmap is used to determine the repetition period of the first time-domain resource of the first communication
group.

[0122] Optionally, the resource configuration signaling includes a bitmap, that is, the bitmap is used to indicate the
time-domain resource information allocated for the first communication group, for example, superframe resource infor-
mation, radio frame resource information and/or time-domain symbols information etc.

[0123] As an example, when the bitmap is used to indicate the superframe information allocated for the first commu-
nication group, it is assumed that the length of the bitmap is M bits, where each bit corresponds to a superframe, that
is, the allocated resources are repeated periodically by M superframes, and M is a positive integer.

[0124] Exemplarily, according to the schematic diagram of the distribution of superframe resources used by different
communication groups showninFIG. 12, the superframe resources used by the first communication group are superframe
0, superframe 2, superframe 4, and superframe 6, and the superframe resources used by the second communication
group are superframe 1, superframe 3, superframe 5, and superframe 7. If the length of the bitmap is 8 bits, the bitmap
in the resource configuration signaling received by the first communication group is 10101010, and the bitmap in the
resource configuration signaling received by the second communication group is 01010101, namely in every 8 suer-
frames, superframe 0, superframe 2, superframe 4, and superframe 6 are assigned to the first communication group,
and superframe 1, superframe 3, superframe 5, and superframe 7 are assigned to the second communication group.
[0125] As another example, when using a bitmap to indicate the radio frame information allocated for the first com-
munication group, it is assumed that the length of the bitmap is N bits, wherein each bit corresponds to a radio frame,
that is, the allocated resources are repeated periodically by N radio frames, and N is a positive integer.

[0126] Exemplarily, according to the schematic diagram of the distribution of radio frames in a superframe shown in
FIG. 13, if the length of the bitmap is 8 bits, then in every 8 bit resources starting from radio frame 0, the radio frame
resource used by the first communication group is radio frame 1, the radio frame resource used by the second commu-
nication group is radio frame 0, radio frame 2, radio frame 4, and super frame 6, and the radio frame resource used by
the third communication group is radio frame3, radio frame 5, radio frame 7. Therefore, the bitmap in the resource
configuration signaling received by the first communication group is 01000000, the bitmap in the resource configuration
signaling received by the second communication group is 10101010, and the bitmap in the resource configuration
signaling received by the third communication group is 00010101, and the available radio frames of each communication
group are repeated at a period of 8 radio frames.

[0127] It can be understood that, in the embodiment of the present application, the radio frame resource information
allocated for the first communication group may also be indicated by means of a two-level bitmap. Wherein, the first-
level bitmap includes M bits, which are used to indicate the superframe resources available to the first communication
group, and the second-level bitmap includes N bits, which are used to indicate the radio frame information that can be
used in the available superframe resources of the first communication group.

[0128] Exemplarily, FIG. 15 is a schematic diagram of distribution of superframe resources used by the first commu-
nication group and the second communication group. FIG. 16 is a schematic diagram of the distribution of radio frame
resources used by the first communication group and the second communication group in each superframe in FIG. 15.
The superframe resources and radio frame resources respectively used by the first communication group and the second
communication group shown in FIG. 15 and FIG. 16 can be expressed in the form of two-level bitmaps, and the first-
level bitmaps are used to indicate the superframe resources used by the first communication group and the second
communication group respectively, and the second-level bitmap is used to indicate the available radio frame resources
of each communication group in each superframe resource.

[0129] Optionally, for each superframe resource shown in FIG. 15, the length of the first-level bitmap is 8 bits, based
on the superframe resources used by the first communication group and the second communication group respectively,
the first-level bitmap determined by the first communication group is 11101010, and the first-level bitmap determined
by the second communication group is 01010101, wherein the second bit of both the two first-level bitmaps are 1, that
is, both the first communication group and the second communication group can use the transmission resource of
superframe 1. Since the length of the first-level bitmap is 8 bits, that is, the superframe information that can be used by
the first communication group or the second communication group repeats at a period of 8 superframes.

[0130] Optionally, referring to the radio frame resources included in each superframe shown in FIG. 16, wherein the
(a) of FIG. 16 indicates the allocated radio frame resources in superframe 0 or superframe 2 or superframe 4 or superframe
6, the second-level bitmap determined by the first communication group is 01000000, that is, in superframe 0 or super-
frame 2 or superframe 4 or superframe 6, the time-domain resources that the first communication group can use are
the second radio frame in every 8 radio frames, and it repeats at a period of 8 radio frames.

[0131] The (b) in FIG. 16 shows the allocated radio frame resources in superframe 1, that is, in superframe 1, the
second-level bitmap determined by the first communication group is 01000000, and the second-level bitmap determined
by the second communication group is 10101010, and it repeats at a period of 8 radio frames.

[0132] The (c)in FIG. 16 indicates the allocated radio frame resources in superframe 3 or superframe 5 or superframe
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7, and the second-level bitmap determined by the second communication group is 10101010, that is, in superframe 3
or superframe 5 or in superframe 7, the time-domain resources that the second communication group can use are the
1st, 3rd, 5th, and 7th radio frames in every 8 radio frames (the corresponding radio frame indexes are 0, 2, 4, and 6),
and it repeats with a period of 8 radio frames.

[0133] Therefore, as shown in FIG. 15 and FIG. 16, according to the available superframe information for each com-
munication group indicated by the first-level bitmap and the available radio frame information for each communication
group in each superframe indicated by the second-level bitmap information, the available superframes and the radio
frame information in the corresponding superframes for each communication group can be determined.

[0134] As another example, in this embodiment of the present application, a bitmap may also be used to indicate the
time-domain symbol information available to the first communication group in one radio frame. Assume that the length
of the bitmap is K bits, where each bit corresponds to an effective symbol, and K is a positive integer. Since the number
of effective symbols in a radio frame is definite, for example, in the case of a normal CP in a short-distance communication
system in a vehicle, a radio frame includes 8 effective symbols. Therefore, optionally, the length K of the bitmap is the
same as the number of effective symbols in the radio frame.

[0135] Exemplarily, assuming that the length of the bitmap is 8 bits, and 1 bit in the bitmap corresponds to an effective
symbol in the radio frame (that is, the guard period symbol is not included), then it can be determined based on the
schematic diagram of the distribution of symbol resources used by different communication groups shown in FIG. 14,
for radio frame 0 in FIG. 14, the bitmap determined by the first communication group is 11001100, and the bitmap
determined by the second communication group is 00110011; for radio frame 1 in FIG. 14, the bitmap determined by
the first communication group is 11001100, and the bitmap determined by the second communication group is 00010001.
[0136] Optionally, in the embodiment of the present application, the time-domain resource information available to
different communication groups may also be indicated in the form of a three-level bitmap. Exemplarily, referring to the
schemes shown in FIG. 15 and FIG. 16 that respectively indicate the available superframe resources and the available
radio frame information in the superframe resources by the two-level bitmap, further, a third level bitmap can be introduced,
and the third level bitmap is used to indicate symbol information in available radio frames. The scheme of indicating the
time-domain resource information available to different communication groups by means of three-level bitmap is similar
to the above-mentioned scheme of indicating the time-domain resource information available to different communication
groups by means of a two-level bitmap, and will not be repeated here.

[0137] Inanotherembodimentofthe present application, the first time-domain resource used by the first communication
group may also be indicated by specifying the starting position of the first time-domain resource, or the first time-domain
resource used by the first communication group is indicated by specifying the starting position and the length of the first
time-domain resource.

[0138] Optionally, when indicating the first time-domain resource used by the first communication group by specifying
the starting position of the first time-domain resource, the length of the first time-domain resource may be determined
in a pre-configured manner, which is not specified herein.

[0139] Exemplarily, itis indicated by specifying the start position and length of available symbols in a radio frame.
[0140] For example, referring to the schematic diagram of the distribution of symbol resources used by different
communication groups shown in FIG. 14 above, in the radio frame 0 in FIG. 14, for the first communication group, the
starting position of the C link symbol is 0 and the length is 2, and the starting position of the T link symbol is 5 and the
length is 2; and for the second communication group, the starting position of the C link symbol is 2 and the length is 2,
and the starting position of the T link symbol is 7 and the length is 2.

[0141] Correspondingly, in the radio frame 1 in FIG. 14, for the first communication group, the starting position of the
C link symbol is 0, the length is 2, and the starting position of the T link symbol is 5, and the length is 2; and for the
second communication group, the starting position of the C link symbol of the group is 3 and the length is 1, and the
starting position of the T link symbol is 8 and the length is 1.

[0142] It can be understood that, in some scenarios in the embodiments of the present application, the radio frame
information used by each communication group may also be determined by specifying the start position and length of
the radio frame. The embodiment of the present application does not limit it, and details are not repeated here.

[0143] In another embodiment of the present application, the time-domain resource used by each communication
group may be indicated by specifying the index information of the time-domain resource and the corresponding rela-
tionship between the index information and the pre-configuration.

[0144] Exemplarily, when the resource configuration signaling received by the first communication device from the
resource coordination node includes the first index, the above-mentioned determining the first time-domain resource
used by the first communication group according to the resource configuration signaling sent by the resource coordination
node can be realized through the following steps:

[0145] The firsttime-domain resource used by the first communication group is determined according to the firstindex
and the pre-configured correspondence.

[0146] The pre-configured correspondence includes any one of the following: a correspondence between an index
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and a time slot structure, and a correspondence between an index and a radio frame symbol configuration.

[0147] Optionally, the correspondence between time-domain resources and indexes is pre-configured in the first com-
munication device, and when the received resource configuration instruction includes the first index, the first communi-
cation device may use the firstindex and the pre-configured corresponding relationship to determine the first time-domain
resource used by the first communication group.

[0148] Exemplarily, table 2 is the configuration information of C symbols and T symbols in the radio frame. The first
communication device determines the first time-domain resource, that is, the symbol configuration in the radio frame,
according to the received first index and the ratio information of C symbols and T symbols in the radio frame shown in
table 2.

[0149] For example, if the first index is 10, it can determine that the first time-domain resource occupies 4 symbols in
the radio frame by looking up the table 2, and then according to the pre-configured starting position of the first time-
domain resource or the starting position of the first time-domain resource included in the resource configuration instruction,
the position, length, and type of each symbol of the first time-domain resource can be determined.

[0150] For example, if the first index is 1, it can determine that the first time-domain resource occupies 8 symbols in
the radio frame by looking up the table 2, and then according to the pre-configured starting position of the first time-
domain resource or the starting position of the first time-domain resource included in the resource configuration instruction,
e.g., the starting position of the first time-domain resource = 0 while the length = 4, it can be determined that the first
time-domain resource is located in 4 symbols starting from the initial position of the radio frame, and the direction of the
4 symbols is to intercept the first 4 of the 8 symbols corresponding to the index.

[0151] For another example, if the first index is 2, it can determine that the first time-domain resource occupies 8
symbols in the radio frame by looking up the table 2, and then according to the pre-configured starting position of the
first time-domain resource or the starting position of the first time-domain resource included in the resource configuration
instruction, e.g., the starting position of the first time-domain resource = 4 while the length = 4, it can be determined that
the first time-domain resource is located in 4 symbols starting from the symbol with index 4 in the radio frame (i.e., the
fifth symbol in the radio frame), and the direction of the 4 symbols is to intercept the last 4 of the 8 symbols corresponding
to the index.

[0152] For another example, if the first index is 2, it can determine that the first time-domain resource occupies 8
symbols in the radio frame by looking up the table 2, and then according to the pre-configured starting position of the
first time-domain resource or the starting position of the first time-domain resource included in the resource configuration
instruction, e.g., the starting position of the first time-domain resource = 2 while the length = 4, it can be determined that
the first time-domain resource is located in 4 symbols starting from the symbol with index 2 in the radio frame (i.e., the
third symbol in the radio frame), and the direction of the 4 symbols is to intercept second symbol to the fifth symbol of
the 8 symbols corresponding to the index, or the direction of the 4 symbols is to intercept the first 4 of the 8 symbols
corresponding to the index, or the direction of the 4 symbols is to intercept the last 4 of the 8 symbols corresponding to
the index.

Table 2: configuration information of C symbol and T symbol in radio frame

configuration type symbol configuration

0 1 2 3 4 5 5 -
0 C T T T T T - -
1 C C T T T - - -
2 C C C T T T - -
3 C C C C T T T -
4 C C C C c T - -
5 C C C C c c T -
6 C C C C c c c -
7 c = S - =
8 C c - - .
9 c c - -
10 c C c -
11 c C -
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(continued)

symbol configuration
0 1 2 3 4 5 6 7
12 C T T

configuration type

[0153] It can be understood that, in some scenarios in the embodiments of the present application, the radio frame
information used by each communication group may also be determined by specifying the corresponding relationship
between the index and the radio frame symbol configuration. The embodiment of the present application does not limit
it, and details are not repeated here.

[0154] The above embodiments and the accompanying drawings are based on the time division multiplexing scheme
of the present application introduced based on the frame structure in the short-distance wireless communication system.
The technical scheme of the present application is also applicable to the new radio wireless communication system,
and will not be repeated here.

[0155] As can be seen from the above analysis, in the embodiment of the present application, in the target commu-
nication system where multiple communication groups coexist, by limiting the use of different time-domain resources
for different communication groups, the interference problem between communication groups is effectively avoided, and
the transmission performance between communication devices is improved.

[0156] The above describes the specific implementation of the communication method mentioned in the embodiment
of the present application. The following is the embodiment of the apparatus of the present application, which can be
used to implement the method embodiment of the present application. For details not disclosed in the apparatus em-
bodiments of the present application, please refer to the method embodiments of the present application.

[0157] FIG. 17 is a schematic structural diagram of Embodiment 1 of a communication apparatus provided in this
application. The apparatus may be integrated in the firstcommunication device, orimplemented by the first communication
device. As shown in FIG. 17, the communication apparatus may include: a processing module 1701 and a transceiver
module 1702.

[0158] The processing module 1701 is configured to determine a first time-domain resource used by a first commu-
nication group where afirst communication device belongs, the first time-domain resource used by the first communication
group and a second time-domain resource used by a second communication group are different, the first communication
group and the second communication group are any two of a plurality of communication groups coexisting in a target
communication system.

[0159] The transceiver module 1702 is configured to communicate with other communication devices in the first
communication group using the first time-domain resource.

[0160] In a possible design of the embodiment of the present application, the time-domain resources used by each
communication group includes at least one of the following: superframes, radio frames, and time-domain symbols;

the first time-domain resource used by the first communication group being different from the second time-domain
resource used by the second communication group, includes:

at least one of the superframes, radio frames, and time-domain symbols used by the first communication group and
the second communication group are different.

[0161] In a possible design of the embodiment of the present application, the time-domain resources used by each
communication group includes atleast one of the following: radio frames, subframes, time slots, and time-domain symbols;
the first time-domain resource used by the first communication group being different from the second time-domain
resource used by the second communication group, includes:

at least one of the radio frames, subframes, time slots, and time-domain symbols used by the first communication group
and the second communication group are different.

[0162] In a possible design of the embodiment of the present application, the processing module 1701 is further
configured to determine the first time-domain resource used by the first communication group where the first communi-
cation device is located according to pre-configured information, wherein the pre-configured information includes: a
mapping relationship between communication groups and a time-domain resources.

[0163] Optionally, the mapping relationship between the communication groups and the time-domain resources is
determined based on at least one of following information: the number of communication devices in the communication
group, or data characteristics of the services to be transmitted in the communication group.

[0164] In a possible design of the embodiment of the present application, the processing module 1701 is further
configured to: obtain the first time-domain resource used by the first communication group from a resource coordinating

16



10

15

20

25

30

35

40

45

50

55

EP 4 192 151 A1

node, wherein the resource coordinating node is a node capable of resource allocation in the target communication
system.

[0165] Optionally, the resource coordinating node is a central control node in a target communication group satisfying
a preset condition in the target communication system.

[0166] Exemplarily, the processing module 1701 being configured to obtain the first time-domain resource used by
the first communication group from the resource coordinating node, further includes:

the processing module 1701 is further configured to determine the first time-domain resource used by the first commu-
nication group according to a resource configuration signaling sent by the resource coordination node.

[0167] In apossible design of the embodiment of the present application, the resource configuration signaling includes
at least one of: a bitmap, and a combination of a starting position and length of the first time-domain resource,

the bitmap is configured to indicate the first time-domain resource used by the first communication group.

[0168] Optionally, a bit length in the bitmap is used to determine a repetition period of the first time-domain resource
of the first communication group.

[0169] In a possible design of the embodiment of the present application, when the resource configuration signaling
includes the first index, the processing module is further configured to determine the first time-domain resource used
by the first communication group according to the first index and a pre-configured correspondence.

[0170] Optionally, the pre-configured correspondence includes any one of:

a corresponding relationship between indexes and time slot structures, or a corresponding relationship between indexes
and radio frame symbol configurations.

[0171] The apparatus provided in this embodiment is used to implement the technical solutions of the embodiments
shown in the aforementioned methods, and its implementation principles and technical effects are similar, and will not
be repeated here.

[0172] It should be noted that it should be understood that the division of each module of the above apparatus is only
a division of logical functions, and may be fully or partially integrated into one physical entity or physically separated
during actual implementation. And these modules can all be implemented in the form of calling software through process-
ing elements; they can also be implemented in the form of hardware; some modules can also be implemented in the
form of calling software through processing elements, and some modules can be implemented in the form of hardware.
For example, the processing module can be a separate processing element, or it can be integrated in a chip of the
above-mentioned apparatus. In addition, it can also be stored in the memory of the above-mentioned apparatus in the
form of program code, and a certain processing element of the above-mentioned device can call and execute the functions
of the modules described above. The implementation of other modules is similar. In addition, all or part of these modules
can be integrated together, and can also be implemented independently. The processing element mentioned here may
be an integrated circuit with signal processing capabilities. In the implementation process, each step of the above method
or each module above can be completed by an integrated logic circuit of hardware in the processor element or an
instruction in the form of software.

[0173] In the above embodiments, all or part of them may be implemented by software, hardware, firmware or any
combination thereof. When implemented using software, it may be implemented in whole or in part in the form of a
computer program product. The computer program product includes one or more computer instructions. When the
computer program instructions are loaded and executed on the computer, the processes or functions according to the
embodiments of the present application will be generated in whole or in part. The computer can be a general purpose
computer, a special purpose computer, a computer network, or other programmable apparatus. The computerinstructions
may be stored in a computer-readable storage medium or transmitted from one computer-readable storage medium to
another computer-readable storage medium, for example, the computer instructions may be transmitted from a website,
computer, server or data center to another website site, computer, server, or data center by wired (e.g., coaxial cable,
fiber optic, digital subscriber line (DSL)) or wireless (e.g., infrared, wireless, microwave, etc.) means. The computer-
readable storage medium may be any available medium that can be accessed by a computer, or a data storage device
such as a server or a data center integrated with one or more available media. The available medium may be a magnetic
medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical medium (for example, DVD), or a
semiconductor medium (for example, a solid state disk (SSD)) and the like.

[0174] Exemplarily, an embodiment of the present application further provides a communication apparatus, the com-
munication apparatus includes a processor, and the processor is configured to call and run a computer program from
a memory, so that the device installed with the communication apparatus executes the technical solution of the above
method embodiment.

[0175] FIG. 18 is a schematic structural diagram of Embodiment 2 of a communication apparatus provided by the
presentapplication. As shown in FIG. 18, the communication apparatus 180 includes a processor 1801, and the processor
1801 can call and run a computer program from a memory, so as to implement the method in the embodiment of the
present application.

[0176] Optionally, as shown in FIG. 18, the communication apparatus 180 may further include a memory 1802. The
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processor 1801 can call and run a computer program from the memory 1802, so as to implement the method in the
embodiment of the present application.

[0177] The memory 1802 may be an independent device independent of the processor 1801, or may be integrated in
the processor 1801.

[0178] Optionally, the communication device 180 may also include an input interface 1803. The processor 1801 may
control the input interface 1803 to communicate with other devices or devices, specifically, may obtain information or
data sent by other devices or devices.

[0179] Optionally, the communication device 180 may further include an output interface 1804. The processor 1801
may control the output interface 1804 to communicate with other devices or devices, specifically, may output information
or data to other devices or devices.

[0180] Optionally, the apparatus can be applied to the communication device in the embodiment of the present appli-
cation, and the apparatus can implement the corresponding process implemented by the communication device in each
method of the embodiment of the present application. For the sake of brevity, details are not repeated here.

[0181] It should be understood that the apparatus mentioned in the embodiment of the present application may be a
chip, and the chip may also be referred to as a system level chip, a system chip, a chip system, or a system-on-chip.
[0182] FIG. 19is a structural diagram of a communication device provided by an embodiment of the present application.
As shown in FIG. 19, the communication device 190 includes a processor 1901 and a memory 1902. The memory 1902
stores computer instructions that can be run on the processor 1901, so that the processor 1901 can call and run the
computer program from the memory 1902, so as to implement the method in the embodiment of the present application.
[0183] Optionally, as shown in FIG. 19, the communication device 190 may further include a transceiver 1903, and
the processor 1901 may control the transceiver 1903 to communicate with other devices, specifically, to send information
or data to other devices, or receive information or data sent by other devices.

[0184] The transceiver 1903 may include a transmitter and a receiver. The transceiver 1903 may further include
antennas, and the number of antennas may be one or more.

[0185] Optionally, the communication device may further include a system bus 1904, through which the memory 1902
and the transceiver 1903 are connected to the processor 1901 to complete mutual communication.

[0186] It can be understood that the communication device 190 can specifically be the first communication device in
the embodiment of the present application, which can implement the corresponding processes implemented by the first
communication device in each method of the embodiment of the present application. For the sake of brevity, it will not
be repeated herein.

[0187] It should be understood that the processor in the embodiment of the present application may be an integrated
circuit chip, which has a signal processing capability. In the implementation process, each step of the above-mentioned
method embodiments may be completed by an integrated logic circuit of hardware in a processor or instructions in the
form of software. The above-mentioned processor may be a general-purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other available programable
logic devices, discrete gate or transistor logic devices, discrete hardware components.

[0188] It can be understood that the memory in the embodiments of the present application may be a volatile memory
or a nonvolatile memory, or may include both volatile and nonvolatile memories. Among them, the non-volatile memory
can be read-only memory (ROM), programmable read-only memory (programmable ROM, PROM), erasable program-
mable read-only memory (erasable PROM, EPROM), electrically programmable erasable programmable read-only mem-
ory (electrically EPROM, EEPROM) or flash memory. Volatile memory can be random access memory (RAM), which
acts as external cache memory.

[0189] FIG. 20is a schematic structural diagram of a communication system provided by an embodiment of the present
application. As shown in FIG. 20, the communication system 200 includes a first communication device 2001 and other
communication device 2002.

[0190] The first communication device 2001 may be used to implement the corresponding functions implemented by
the first communication device in the above method, and for the sake of brevity, details are not repeated here.

[0191] Exemplarily, the communication system may be referred to as an Internet of Vehicles system or a D2D system.
[0192] Optionally, in this embodiment of the present application, the other communication device 2002 may be a
terminal device or a network device. When the other communication device 2002 is a network device, it may provide
services for the first communication device 2001. In this embodiment, for the specific implementation manner of the first
communication device 2001, reference may be made to the records in the foregoing embodiments, and details are not
repeated here.

[0193] The embodiment of the present application also provides a computer-readable storage medium, wherein com-
puter instructions are stored in the computer-readable storage medium, and when the computer instructions are executed
by a processor, they are used to implement the technical solutions of the aforementioned method embodiments.
[0194] The embodiment of the present application further provides a program, which is used to execute the technical
solutions of the foregoing method embodiments when the program is executed by a processor.
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[0195] The embodiment of the present application also provides a computer program product, including program
instructions, and the program instructions are used to implement the technical solutions of the aforementioned method
embodiments.

[0196] The embodiment of the present application also provides a chip, including: a processing module and a com-
munication interface, wherein the processing module can execute the technical solutions of the aforementioned method
embodiments.

[0197] Further, the chip further includes a storage module (such as a memory), the storage module is used to store
instructions, and the processing module is used to execute the instructions stored in the storage module, and the
execution of the instructions stored in the storage module makes the processing module perform the technical solutions
of the aforementioned method embodiments.

[0198] Exemplarily, the chip may include a memory and a processor. Codes and data are stored in the memory. The
memory is coupled to the processor. The processor runs the code in the memory so that the chip is used to execute the
technical solutions of the above method embodiments.

[0199] In the several embodiments provided in this application, it should be understood that the disclosed system,
apparatus and method can be implemented in other ways. For example, the apparatus embodiments described above
are only illustrative. For example, the division of the units is only a logical function division. In actual implementation,
there may be other division methods. For example, multiple units or components can be combined or be integrated into
another system, or some features may be ignored, or not implemented. In another point, the mutual coupling or direct
coupling or communication connection shown or discussed may be through some interfaces, and the indirect coupling
or communication connection of apparatus or units may be in electrical, mechanical or other forms.

[0200] In this application, "at least one" means one or more, and "multiple" means two or more. The term "and/or",
describes the association relationship of associated objects, and means that there can be three kinds of relationships,
for example, A and/or B, can mean: A exists alone, A and B exist at the same time, and B exists alone, wherein A, B
can be singular or plural. The character "/" generally indicates that the contextual objects are an "or" relationship; in the
formula, the character "/" indicates that the contextual objects are a "division" relationship. "At least one of the following"
or similar expressions refer to any combination of these items, including any combination of single or plural items.
[0201] It can be understood that the various numbers involved in the embodiments of the present application are only
for convenience of description, and are not used to limit the scope of the embodiments of the present application. The
sequence numbers of the above-mentioned processes do not mean the order of execution, and the execution order of
each process should be determined by its functions and internal logic, and should not constitute any limitation on the
implementation process of the embodiments of the present application.

Claims
1. A communication method, applied to a first communication device, the method comprising:

determining a first time-domain resource used by a first communication group where the first communication
device is located, where the first time-domain resource used by the first communication group is different from
a second time-domain resource used by a second communication group, and the first communication group
and the second communication group are any two of a plurality of communication groups coexisting in a target
communication system; and

communicating with other communication devices in the first communication group using the first time-domain
resource.

2. The method according to claim 1, wherein the time-domain resources used by each communication group comprise
at least one of the following: superframes, radio frames, and time-domain symbols;
the first time-domain resource used by the first communication group being different from the second time-domain
resource used by the second communication group, comprises:
at least one of the superframes, radio frames, and time-domain symbols used by the first communication group and
the second communication group are different.

3. The method according to claim 1, wherein the time-domain resources used by each communication group comprise
at least one of the following: radio frames, subframes, time slots, and time-domain symbols;
the first time-domain resource used by the first communication group being different from the second time-domain
resource used by the second communication group, comprises:
at least one of the radio frames, subframes, time slots, and time-domain symbols used by the first communication
group and the second communication group are different.
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The method according to any one of claims 1-3, wherein the determining the first time-domain resource used by
the first communication group where the first communication device is located comprises:

determining the first time-domain resource used by the first communication group where the first communication
device is located according to pre-configured information, wherein the pre-configured information comprises: a
mapping relationship between communication groups and a time-domain resources.

The method according to claim 4, wherein the mapping relationship between the communication groups and the
time-domain resources is determined based on at least one of following information: the number of communication
devices in the communication group, or data characteristics of the services to be transmitted in the communication
group.

The method according to any one of claims 1-3, wherein the determining the first time-domain resource used by
the first communication group where the first communication device is located comprises:

obtaining the first time-domain resource used by the first communication group from a resource coordinating node,
wherein the resource coordinating node is a node capable of resource allocation in the target communication system.

The method according to claim 6, wherein the resource coordinating node is a central control node in a target
communication group satisfying a preset condition in the target communication system.

The method according to claim 6 or 7, wherein the obtaining the first time-domain resource used by the first com-
munication group from the resource coordinating node comprises:

determining the first time-domain resource used by the first communication group according to a resource config-
uration signaling sent by the resource coordination node.

The method according to claim 8, wherein the resource configuration signaling comprises at least one of: a bitmap,
a starting position of the first time-domain resource, a length of the first time-domain resource, or a first index; and
the bitmap is configured to indicate the first time-domain resource used by the first communication group.

The method according to claim 9, wherein a bit length in the bitmap is used to determine a repetition period of the
first time-domain resource of the first communication group.

The method according to claim 9, wherein when the resource configuration signaling comprises the first index,
determining the first time-domain resource used by the first communication group according to the resource con-
figuration signaling sent by the resource coordination node comprises:

determining the first time-domain resource used by the first communication group according to the first index and
a pre-configured correspondence.

The method according to claim 11, wherein the pre-configured correspondence comprises any one of:
a corresponding relationship between indexes and time slot structures, or a corresponding relationship between
indexes and radio frame symbol configurations.

A communication apparatus, comprising a processing module and a transceiver module;

the processing module is configured to determine a first time-domain resource used by a first communication
group where a first communication device belongs, the first time-domain resource used by the first communi-
cation group and a second time-domain resource used by a second communication group are different, the first
communication group and the second communication group are any two of a plurality of communication groups
coexisting in a target communication system; and

the transceiver module is configured to communicate with other communication devices in the first communi-
cation group using the first time-domain resource.

The apparatus according to claim 13, wherein the time-domain resources used by each communication group
comprise at least one of the following: superframes, radio frames, and time-domain symbols;

the first time-domain resource used by the first communication group being different from the second time-domain
resource used by the second communication group, comprises:

at least one of the superframes, radio frames, and time-domain symbols used by the first communication group and
the second communication group are different.
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The apparatus according to claim 13, wherein the time-domain resources used by each communication group
comprise at least one of the following: radio frames, subframes, time slots, and time-domain symbols;

the first time-domain resource used by the first communication group being different from the second time-domain
resource used by the second communication group, comprises:

at least one of the radio frames, subframes, time slots, and time-domain symbols used by the first communication
group and the second communication group are different.

The apparatus according to any one of claims 13-15, wherein the processing module is further configured to:
determine the first time-domain resource used by the first communication group where the first communication
device is located according to pre-configured information, wherein the pre-configured information comprises: a
mapping relationship between communication groups and a time-domain resources.

The apparatus according to claim 16, wherein the mapping relationship between the communication groups and
the time-domain resources is determined based on atleast one of following information: the number of communication
devices in the communication group, or data characteristics of the services to be transmitted in the communication
group.

The apparatus according to any one of claims 13-15, wherein the processing module is further configured to:
obtain the first time-domain resource used by the first communication group from a resource coordinating node,
wherein the resource coordinating node is a node capable of resource allocation in the target communication system.

The apparatus according to claim 18, wherein the resource coordinating node is a central control node in a target
communication group satisfying a preset condition in the target communication system.

The apparatus according to claim 18 or 19, wherein the processing module configured to obtain the first time-domain
resource used by the first communication group from the resource coordinating node, further comprises:

the processing module is further configured to determine the first time-domain resource used by the first communi-
cation group according to a resource configuration signaling sent by the resource coordination node.

The apparatus according to claim 20, wherein the resource configuration signaling comprises at least one of: a
bitmap, a starting position of the first time-domain resource, a length and the starting position of the first time-domain
resource, or a first index; and

the bitmap is configured to indicate the first time-domain resource used by the first communication group.

The apparatus according to claim 21, wherein a bit length in the bitmap is used to determine a repetition period of
the first time-domain resource of the first communication group.

The apparatus according to claim 21, wherein when the resource configuration signaling comprises the first index,
the processing module is further configured to determine the first time-domain resource used by the first communi-
cation group according to the first index and a pre-configured correspondence.

The apparatus according to claim 23, wherein the pre-configured correspondence comprises any one of:
a corresponding relationship between indexes and time slot structures, or a corresponding relationship between
indexes and radio frame symbol configurations.

A communication apparatus, comprising a processor;
the processor is configured to invoke and run a computer program from a memory, to enable a device installed with
the apparatus to execute the method according to any one of claims 1-12.

A communication device, comprising:
a processor, a memory, a transceiver, and an interface to communicate with other devices;
the memory is configured to store computer instructions;
the processor is configured to execute the computer instructions stored in the memory, to enable the processor

to execute the method according to in any one of claims 1-12.

A computer-readable storage medium, wherein computer instructions are stored in the computer-readable storage
medium, and when the computer instructions are executed by a processor, the method according to any one of
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claims 1-12 is implemented.

A computer program product, comprising computer instructions, wherein when the computer instructions are exe-
cuted by a processor, the method according to any one of claims 1-12 is implemented.

A computer program, wherein when the computer program is executed by a processor, the method according to
any one of claims 1-12 is implemented.

A chip for running instructions, wherein the chip comprises a memory and a processor, wherein codes and data are
stored in the memory, the memory is coupled to the processor, and the processor runs the codes in the memory to

enable the chip to execute the method according to any one of claims 1-12.

A communication system, comprising: at least one communication device, the communication device comprises
the communication apparatus according to any one of claims 13-24.
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